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TEACHING ANI) LEARNINp

THE METRIo SYSTEM

..

This metric instructional package was designed to meet jobrelated

metric measument neeck of students, To use this, package students

should already know the occupational terminology, measurement

terms, and tools currently in use. These materials were prepared with

the help of experienced vocational teachers, reviewed by experts, tested

in classrooms in different parts of the United States, and revised before

distributioq,

Each of the five units of instruction contains performance objec-

tives, learning activities, and supporting information in the form of

t'ext, exercises, and tables. In addition, shgested teaching techniques

'are included. At the back of this package are objective-based evaluation

items, a page of answers to the exercises and tests, a list of Metric

materials needed for the activities, references, and a list of suppliers.

Classroom experiences with this instructional package suggest the

0 following teaching-learning strategies:

Let the first experienCes be informal to make le1/4arning the metric

'system fun:

Students learn better when metric units ire cOmpared to faMiliar

objects. Everyone should learn to "think metric.' Comparing

metric units to customary units can be confusing,

Students will learn quickly to estimate and measure in metricnits

by "doing."

Students should have experience with measuring activities before

getting too much information,

5. Move through the units in an order which emphAes the. sim.

plicity .of the Metric system (e.g., length to area to volume).

Teach one concept at a time to avoid overwpelming students with

too much material.

Unit 1 is a general introduction to the metric system of measu

ment which provides informal, hancislon experiences for the students.

This unit enables students to become familiar with the . basic metric

units, their symbols, and-measurement instruments; and to develop a

set of mental references for _metric values. The metric system 9f note-

tion also is explained.

(

Unit 2 provides tha metric terms which are used in tlais occupation

and gives experience/01So occupational measurement tasks.i:

Unit 3 focuses on job-related metric equivalents and4their relation-
,/

ships.

-Unit 4 provides experience' with recgnizing and using metric

instruments and tools in OccupatiOnal measu ement tasks. It also pro-

vides experience in comparing Metric and customary Measurement in-

struments.

Unit 5 is designed to give students practice in converting custom-

ary and metric measurements. Students Should learn to "think metric"

and avoicNomparing custóinary and metric units, 11-lowever, skill with

conversion tables will be useful duringrthe transition to metric inieach

occupation.

Using These Instructional Materials

This package was designed to' help students learn a core of know!.

edge -about the metric system which they will use on the job. The

exercises facilitate experiences with measurement instruments, tools,

and devices used in this occupation and job-relatell tasks of es ttmah

and measuring. ,

This in, uctional package-also was designed to accommodate a

variety of individual teaching and learning styles. Teachers 'Ire encour-

aged to adapt theR materials to their own classes: For example, the

information sheets may be given to students for self-stddy. References

may be used as supplemental resources. Efercises may be.used in inde-

pendent study, small groups, or whole-class adivities. All of the

materials can lbe expanded by the teacher,

loria S Cooper

el 'H. Magisos.' \
ditors

This publication was developed pursuant to contract No. OEC.0.749335 with the

'8.ureau of Occupational and Adult Education, U.S, Departnient of Health, Educa

tion and Welfare. However, the opinions expressed hirein do nat necessarily

reflect the position or policy of the U.S. Office of Education and no official

endorserilent by the U.S Office of Education should be inferred,
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7 UNIT

a

SUGGESTED TEACHING SEQUENCE

,

These introductory exercises may require

two or three teaching periods for all five

areas of measurement.

2. Exercises should be followed in the order

given to best shOW the relationship

between length, area, and volunle.

3. Assemble the metric measuring devices

(rules, tapes, scales, thermometers, and

measuring containers) and objects to be

measured.*

4. Set up the equipment atwork stations

r for use by the whole class or,as individu

alized resource activities.

5. Hive the students estimate, measure, and

record using ExerciSes 1 through 5.

6. Present information on notation and

make Table 1 available,.

7. Follow up with group discussion of

*Other school departments may have devices which

can be used. Metric suppliers are listed in the reference

section.

OBJE:CTNES

The student will demonstrate these skills for the Linear, Area, Volyne or Capacity) Mass and

Temperature Exercises, using the metric terms and measurement divices listed here.

.

SKILLS

i

Recognize and use the

, unit and its symbol for:
,

2 Select, use, and read the

appropriate messuring

instruments for:

3, , State ihow s

physical reference for:

r
EXERCISES

....

Linear

(Pp.")

A*

IP. 5 . 61

Yoluma or Capacity

IPP. 7 . 8,) '
I

Mak

(MO 1°)

Temperature

(p, 11)

le

millimetre (mm)

centimetre (cm)

metre (m)

i

P.

r

!spare

centimetre

(cm2)

square

metre

(m2)

cubic centi

mete (Cm))

cubic metre

i 03)

litre (I)

millilitre (m1)

'

gram (g)

kilogram (kg)

,

,
degree Celsius /

(DC)

. .

Estimate within 25%

of the actual meaiure

111/

'

height, width, or

length of objects

the area of

given surface

capacity of

containers

.11

the mos of objects

in grams and kilo:

grams

4

the temperature of

the air or I liquid

/
5, Read corryctly

'

metre stick, metric

,tape Areasure, and

metric rulers

,

messuremenig

on graduated , .

volume mtallir

ine device,

a kilogram scale

and a gram'scale

A Celsius thermometer

.

,

RULES OF NOTATION

1. Symbols are not capitalized,unless the unit is a proper name (mm not MM).

2, , Symbols are not followed by periods (m not tn.).

3. Symbols are not followed by an s for plurals (25 g not 25 gs).

4. A space separates the numerals from the unit symbols (4,1 not 41),

5. Spaces(rol com;as, are used to separate large numbers into groups of three

digits (45 271 km not 45,271 kin).

6. A zero precedes the decimal pointd the number is less that) one (0.52 g not .52 g).

7. Litre and mare can be spelled'either with an -re or -er ending.

Information Sheet 1
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METRIC UNITS, SYMBOLS, AND REFE N S METRIC PREFIXES

N ,

Quantity
. 7

Metric Unit. Sy Milol Useful lieferents .

,

Length millimetre

,

in / Thickness of dime or Paper

'`clip wire

centimetre n Width of paper clip
I T

metre ni Height of door about 2 m

kilometre* 12-minute walking distance:

Aria . square

centimetre

,

cm
2

Area' of this space

,

square melre , Area of card table top

hectare

r -

ha *Football field including sidelines

and end.zones

Volume and

Capacity I'

i'

' .

millilitre
,

nil Teaspoon is 5 ml

litre ,

-

I A little more than 1 quart

cubic

centiMetre C1113 Volume of this container

ir=7

--./
,

cubic metre m3 A little more than a cubic yard

Mass

,.

milligram, mg Li Apple seed about 10 mg, grain of

salt, 1 mg

glQ,1 g Nickel about 5 g

kilOgram . kg ' Webster's Collegiate Dictionary

metric ton

(1 000 kilogrami) )

. ,

t
.

Volkswagen Ble ,

THE CENTER FOR VOCATIONAL EDOCA Tible

Multiples and

Submultiples

,ii
rmiet--' yiniXIIS

1 000 000 = 106 mega (mrgi)., I t, M

1 000 :-. 103 kiln (kilt) k

loo = 102 hectr;(hn't.61 . li

1Q : 101 'deka (deVii) da

Base Unit 1 = 100

0.1 ,-- 10-1 deci (cle9a) d

0,01 ,10- centi (Mill)

cool . 10- enucti (Ali') ni

colib oca .. 10-6 micro (mTkro) ' p

Table 1-b,
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LINEAR MEAkREMENT ACTIVITIES

Metre, Centiinetre, Miiiiiietre

I, THE METRE (m)

A. DEVELOP A FEELING FOR THE SIZE OF A IviETRE

1. Pick up"one of the Metre

sticks and stand it up on the

floor, Hold it in place with

one hand. Wakaround the

stick. Nthv stand next. to

. the stick, With your o:

hand, touch yourself ore

the top of the metre stick

comes on you.

THAT IS HOW HIGH A METRE-IS!

2. Hold one arm out straight

at shoulder height. Put

the metre stick along this

arm until.the end hits the

end of your fingers. Where

the other elld of the

metre stick? Touch your .

self at that end.

TH.AT IS 114 LONG,A METRE IS!

E CENTER FOR VOCAT1ONA}. EDUCATION

I I I
3. Choose a partner to Stand' I'

at your sid'e, Move.hart,

so that you can.put one

end oh metre stick.on

your partth's situlder

and the other end.on

your shoulder. Look at

the space between you.

3

THAT IS THE WIDTH OF A IffTRE!

B. DEVELOP YOUR ABILITY. TO ESTIMATE IN NETRE'S

Now you will improve your ability to estimate in Metres.

R,emember where the length and height Of a metre was on your

body.

,. For each of the following items:

Estimate the size of the items and'write your e1ate in the

ESTIMATE column. Measure the size with your metre stick

and Write the'answer in the EASUREMENT column.

Decide hOw clok your estimate was to the actual meitsure. If

your estimate Vas within 25% of the actual measure yotiare a

"Metric Marvel,'

4.

Height of door kno,b

froM floor.

Height of door.

3. Length of table.

4, Widtkof able,

5. fiength of wal

this room.

6. Distance froM

you to wall.

How Close

Estimate Mmurement Were You?

(tn)

( bercise 1

(continued on next page)
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THE CE IMETREttcm)°
.. i,,.. . ..,, .. ,

*4 J 1 ., 1

1 .
There are 109 centimetres in;ort Metre.: if there are 4metre.s arid

3 centimetrts. you wiite 403 cm ((4 )100 cm) + 3 cin F-.400 cm
.1, t,''

%

4- 3 cmj . ' * 'd

,
I 4,

:
A.' DEVELOP 'AlflILING FOR .. SIZpN CEATIMETRE

.

, : .4,
1. 'Holdcpte metDic riler against the width of,yotir tlifumbnail.

.. -Iow Widels it?' ' cm . ,,, ye.

I-

.
2:. Melstervour,thumb frO the first iag4to the,end.

.`

12

1 Ilse the metricruler to find the itricrtli of your

ci

III THE MILLIMETRE (mm) t ,

e .
' 4 I 4

4

There ,are 10 millimetres in one Atimetre:iWhen a mNsurementis

2 centiinetres and 5 millimetres, you write-2.5 mm ((2'x lo mm)

t 5.mm = 20 min + Fmni]. There are 1 QP0'mm in 1

,
DEVELOP, A FEELING FOR THOZE4OF A 111LLIMETRE

Using a ruler marked rn millimetres, Measure:
, a

Thick?, ofmaiaper
,

7 ' 2, ; Tluckness or
/,
your fingernail.

t .. .

4. .
3: Width at youi fingernail.

c

zl. DiaMeter'(width)of a coin.
,

.5. biametei (thickness) of your ppncil.yOui inderor pointipariger. How Jon&

'

5, hpasUre your w,rtst with a tape measure. Aat is the:distance

' =mid it? crh
. ,

6. Use tlie tae mejsure to find your waist iize, cin '
I

4

B. DEVELOP.Y411 ABILITY TO ESTIMATEIN CENTIMETRES ..
you ainow ready to estimate in centimetres, *For each of the

following items, follow the pracedures used for estimating in

metres.

How Close

Estimate Mdasurement Were You?

, (cm) (cm)

1, Length of paper

clip.

2. Diameter (width)

of a coin.'

Wyth of a

postage stamp.

Length of a

pencil.

5. Width of a sheet

Of paper.
..,, .0 4 9

THE CENTEA FOA VOCADONAL EDUCATION

Width of a postage stamp.

mm.

ram

m'm

Min

nlm

DEVEIJOP YOU/ABILITil TO ESTIMATE IN MILLIMETRES

,
You are now ready to estimate in millinvtres. For each of thee

following items, follow the piocedures used for estimating in

metres.

How Close

Estimate Measurement Were"You?

(mm) (mm)

1. Thickness of

. nickel. .414.4.

2.* Diameter (thickness)

pf a bolt:

3., Length of a bolt.

4. Width of a sheet

pper.

5. 'Aickness of a board

or desk'top: t

6. Thickness of a

button.,

.611

Exercise 1

19
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AREA MEASUREMENT e1IVITI6

'Square Centimetre, SqUare.Metre

WHEN YOU DESCRIBE71-AREA OF SOIETK, YOU 'ARE

SAYING HOW INlittle4ARES OF A GIKEN SIZE IT TAKES TO

COVER THE SURFACE.

'

I. THE SQUARE CENTIZTRE (cm' )'

A: DEVELOP A FEELING FOR A SQUAE CENTIIETRE

1

.1.

1', 'Take a clear plastic grid, or use the grid on page'6.
a gik

2. Measure the length and'width of one oi thesdall
, squares with a centinetrO ruler.

THAT [SONE SQUARE,CENTIMiTRE!

L

3. Place your fingernail over the grid. About how many

.squares does it take to cover your' fingernail?

4. Place a coin over the grid. About hOw Many squares

does it take to cdver the coin?, cm'

5. Place a postage stamp over the grid. About how many'

squares does it take to cover the postage stamp?
,

1

6. Place an envelopuverthe grid. About how many

squares does it take to cover the envelope?

'1. Measure the length and widtb of the envelope in centi-

metres. Length ", cm', width , cm.

/1 Multiply to find the area in 'square "centimetres.

cm x_ cm = , cm' . How
, ___,.___

close are the answers you have in 6, and in 7.?

THE CENTER FOR VOCATIONAL EDUCATION

5,

EVELOP YOUR ABILITY TO ESTIMATE.IN SQU'ARE ..

,CENTIMETIIES
,

e .
.

. s
You are now ready to'develop your ability to estimate'

in square centimetres,

3

,Remember the size of a squ4e centimetre. For each of the

, following items; follow the procedures used for estimating in

metres..

How 'Close

Estimate Niasurement Were You?

1. 'Index card,

2. Book cbver.

3. 'Photograph.

4... Window pane.or

desk tOp.

I THE,SQUARE METRE (mi)

. 1.

A. D WELOP A FEELING FOR A SQUARE METRE

1. Tape four metre sticks together to niiike a square which

is one metre long and one metrevide.

2. Hold the square up with one side on the floor to see how

big it is.

3, Place the square on.thelloorin a corner. Step back and

look. See how much floor space it covers,

4. Place the square over a table top or desk to see how

much space it c rs.

5. Place theosquare against the bottom of a door. See how

Much oRie,door it covers, Howmany squares would it

takelo cover the door? mi

THIS IS HOW BIG A SQUARE METRE IS!
4

\ Exercise 2

(continued on next,page)
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\
NO \--. ,

DEVELOP YOUR ABILiTY TO ESTINIA7 IN SQUARE

NITRES

Y are now ready to estimate in square metres. 'Follo*,the

procedures used for estimating ih metres.

w Close

Estimate litasurement ere You'?

(1112 ) (n12 )

1. Door, F

2. Jul! sheet of

newspaper. t

3. 4alkboaid'or

bulletin board.

4. Oloor.

5, Wall.

6. Wall chart,or pos#,

7, Side of file cabinet. ,

mumnsiftwirmbli

CENTIMETRE, GRID

;.;

Q

t.

UMBRIA VOCATIONAL EouccoN
Exercise 2

a
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VOLUME MEASUREMENT TIVITIES

Cubic Centimetre, Litre, Millilitre, Cubic Metre

THE CUBIC CENTIMETRE (cm3 )

,

A. DEVE10P A FEELING FOR, THE CUBIC CeNTIMETRE

1. Pi& up a colored plastic Cube. ,Measure its lengtli,

i4 height, and width in centimetres.

4 TCIAT IS ONE CUBIC CEN'TIMETRE!

2. Find the volume of.a plasti litre box.

B. DEVELOP YOUR ABILITY TCESTIMATE IN CUBIC

a. Place a ROW of cuibes against the bottom of ide

of the box, How Any cubes fit in the rovi,

b. Place another ROW of cubes against an,ad ming side

of the box. How many rows fit insidkhe box

to make one layer or cubes?

67, 4
How many cubes in each rmi

How many cubes in the layer in the bottom of the

c.,Stand a ROW of cubes up agaMst the side of the box.

HI many LtERS would fit in the box?

How many cubes in each layer?

How many cubes fit in thebox altogether?

THE VOLUME OF THE BOX IS CUBIC

CENTIMETRES.

d. Measure i'he length, width, and height of the box in ,

cefiiimetres, Length cm; width dm;

height cm.' qultiply these numbers to fid,

the Volume in cubic centimetres.
c

cm x cm x cm

Are the answers the same in c.And d,?

THE CENTER FOR VOCATIONAL EDUCATION

CENTIMETRES

Y,cy are now ready to develop yopr ability to 'estimate

in cubic centimetres.

Rememb r the size of a cubic centimetre, For each of

the follow.ug items,.use the procedures for estimating in

.metres.

How Close

Estimate Measurement oWere You?

(cm3) . (cm3) '\

Indlx card file

box,

2. Freezer container.

3. Pijper clip box.

4. Box of stiaes.

II.' 'I'HE LITRE (I)

A. DEVELOP A FEELING FORA LITRE,

1.

4.1

Take a one litre beaker and fill it with water.

2. Pour th water into paper cups, filling each- as full as you .

usually do. How many cups do you fill?

THAT IS HOW MUCH IS IN ONE LITRE!

3. Fill the lam container with rice.

THAT IS W MUCH IT TAKES TO FILL A ONE

LITRE CONTAINER!

Exercise 3

(continued on next page)
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1'
B. DEVELOP YOUR ABILITY TO ESTIMATE LNIJITRES

You are now ready to develop your ability to estimate

litres. To ri fe ,two and one-half litres, you write 2.44 dr

2.5 litres, o write onehalf litre, eu1ite 0,5-1., or-0,5

litre. To te tw' and. three-fourt`hs litr s, you write

2.75 1, or 2,75 litre

For each of the following items, use the procedures for

estimating in metres,

:
9 ., Estimate

1

1. Mediumsize

freezer container.

Large'ireezer

contain/.

3. Small freezer

container.

4. t Bottle or jug.

THE IIILLILITRE (ml)

Hov Close

MeasurementOriYou?

(1)

gonbli.dMa

There are 1 000 millilitres in 6iie 11 . 1 0

a litre is 600 millilitres, or 0.5 lite =1509

ml= 1 litre. Half

A. . 'DEVELOP. A FEELING FOR A MILLILITRE

Examine a centimetre cube. Anything which ho*

1 cm3 holds 1 ml.

Fill a 1 Millilitre measuring sPoon with ri.ce, \Empty'Ee

spoon into your hand. CarefuIly pour the rice into a

small pile on a sheet of paper.

THAT IS HOWIMUCH ONE MILLILITRE IS!

20

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRES

You are now ready to estimate in millilitres. Follow the

prbcedures used for estimating metres.

,

1. Small juice tap.

2 ,,Paper cup or iea

cup.,

3, Soft drink can.

Bottle.

IV., THE CUBIC METRE (m3)

nt. DEVELOrA FEELING FOR A CUBIC dTRE

How Close

Estimate Measurement 'Were You?

(m1) (m1) 3s
VP

nmwmaiwini~

I

o

4
4

1. Place a one metre square on the floor next to the wall. i

2:' Measure a me re UP the wall.

e
3. Picture a box hat w4 fit into that sp

, THAT IS THE VOLUME OF ONE CUBIC METRE

ilrthe 51n1 s obn with rice., piir titrriCe into another

pi e on the otnpaper.

T AT 18 5 MLL1LITRES, OR ONE TEASPOON!

4. the 15 ml spoOn with'rice. Pour the ricefito a third

. Pile on the paper.'

HAT.IS 15 MILLILITRES, OR ONE TABLESPOON!

ER FOR VOCATIONAL EDUCATION

/
B. DEVELOP YOljR ARtLITY TO ESTIMATE IN CIBIC METIIES

rocedFoures

used before. . .. ,

r each of the following items, follow the estiniatiq
, s .

,

t
t How Close

Estimate Msasurement Were You?

(m3.)
. .4

1. Office ciesk.

2, File cabinet.

3, Sinall room.

,2l

Exercise 3
r



MASS (WEIGHT) MEASUREMENT AuT

'Xi14ram; Grin

V TI

14e mass of an object is a mea§ure,41,Le amount of matter in the

object. This amount is always the sime unless you 'add or s4tract some

matteVrom the object. Weight is the term that mostTeople tise whi6

'they mean mass. The weight of an object is affected by gravity; the

mass of an object is not, ,For example*, the wkight of a person on earth

might he,120 pOunds; that same Rerson's weight on the moon wArd be If

20 poiinds. This difference is beca,Ase the pull of gravity on the moon

is lessthan the pull of gravity on earth. kperson's mass on the earth

and on the ribbon would be the same. The rrietric systemides nOt

measure weight-it measures mass. We will use lie term mass here.

, The sjabol for gram is g.

Th"-e 4mbol for kilogram is kg.
. $

There are 1 000 grams in one kilogram, or 1 000 g . 1 kg.

'Half a kilogram can be written aq0 for 0.5 kg.

Auarter ofitkilogram can bq writt n, 250 g,or 0.25 kg.

.Two and three.fourths kiloghms is writ en as.2.75 kg.

THE KILOGRAM (kg) ,

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM

Using a balance or scale, find the mass of the items on,the table.

Before,you find the mast; notice how heavy the object "feels"

and.co pare it to the reading on the scale or balance.

(11:111:0ME CENTER Fr VOCATIONAL EDUCATION

°\A ,

1 kilogram box,

extbOok.

Bag of sugar.

Package of paper.

Your own mass.

Mass

(kg)

MINIM.

51%

B. DEVELOP YOUR AB ITY TO ESTIMATE IN KILOGRAMS -

For the tioilowing iteiESTIMATE tV mass' of the object in

kilograms, thei use the scale orbalanclito find theeexact mass'

of'the object. Write the exact massin thet'ASUREMENT

cOlumn. Determi ho' close io r estitpate is:

1. Bag of rice.
,

2. ,Bag of nails,

3. Large purse or

briefcase. s

Another person.

5. A few books;

.Estimate Measure

(kg) (kg)

How Close

lit, Were You?

1I
11111

I

Exercise 4

(continued on next page)
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10

11, fig GRAM (g)\
.

A. DEViLOP,A FEELING FOR'A GRAM t )1
1 h

,
1. Take a colored plastic cube. Hold it in your hand.,

Shake the cube in your Aim a& if sbaking dice. Feel the

pressure nn your hIM wr'ien the cult is in thotiOn, th n

whpn it is not in motion.

TqAT IS HOWHEAVY A GRAM IS!

Ta

A.

DEVELOP YOUR ABIIITY TO ESTIMATE IN GRAMS

S.

You, are now ready to intiffte your ability tcr estiMate in

grams. Remember how havy the 1,gram ci,the is, h,ow heavy

the two gam cubits are, and how heavy thefive"gram cubes

are. For eacii of ifie following item, foil* the procedures

used for estitinating in kilograms.

How Close

Estimnte Measurement Were You?
(g) (g)

7.:;)
.01=.A;M

a second cube and-attach itto the first:.Slike.the

,ubes,'n first one hind and th en. fhe other hand; rest
, the cubes near the tips of your fingers, movingiiir

hand up and down.

THATt IS THE MASS OF TWO GRAMS!

3. Take five cubes in one hand and shake them around.

THAW IS THE MASS OF FIVE GRAMS!

21
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Two thumbtacks. a

Pencil.

3. Two-page letter,

and/envelope,

4. Nickel.

5. Apple.

6. Package of

marprine.

IM 111IMOI



TEMPERATURE MEASUREMENT ACTIVItE8 '

Degree Celsius

I. DEGREE CELSIUS (Z)'

Degree Celsius (°C) is e metric measure for temperature.

A. DEVELOO AiG FOR DEGREE CELSIUS

Take a CeWus therinometer. Look ftt.the marks on it.

'er

1. Find 0 degrees.,
A

WATER FREEZES AT ZERO DEGREEkELSIUS (0 C)

WATER BOILS AT 100 DEGREES CELSIUS (100°C) .4

2. Find the temperature of the room. °C. Is the

room cool, warm, or about right?,

3. Put some hot water from the faucet into a tainer.

Find the temperature. °C. Dipyour finger

, quickly in and out of the water. Is the water very hot,

hot, or just warm?

4. Put some'cold water in a container with a thermonEter.

Find the temperature. °C. Dip your f' ger into

the, water. Is it cool, cold, or very cold?

5. Bend your arm with the inside of your elli.ow around the

bottom of the thermometer. After about three minutes

find the temperature. °C. Your skin tempera-

ture is not as high as your body temperature.

NORMAL BODY TEMPERATURE IS 37 DEGREES

CELSIUS (37°C).

A FEVERIS 39°C.

A VERY HIGH FEVER IS 40°C.

THE CENTER FOR, VOCATIONAL EDUCATION
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write down anv many degees

Celsius you think it is, Then measure and write the MEASURE.

MENT. See how close your estimates and actual measure.

ments are,

Mix some,hot and I

cold water in a

container. DiP your

finger into the

water.

2. Pour out son

the water, Adi, some

hot water. Dip your

finger quickly' into

the water,

3. Outdoor tempera-
I

ture.

4, Sunny window sill.

5. Kix of ice and water.

'6. Temperature at

floor.

7. Temperature at

ceiling.

>

, How Close

Estirnate Measurement 'Were you?

(t) (°C)

111

I.

11

Exercise 5

27



UNIT

OBJECTIVES

The student will recognize and use theinetric

tern, units, and symbols used in this occupa.

tion.

Given a metric unit, state its use in this

occupation.

Given a measurement task in this occupa.

tion, select tti appropriate metric uniV

and measurethent tool.

SUGGESTED TEACHING SEQUENCE

1. Aisemble nric measurement tools (rules,

tapes, scales, thermometers, etc.) and

objects related to this occupation.

2, Discuss with students how to read the

tools,

3. Present and have students discuss

' Information Sheet 2 and Table

4, , Have students learn occupationally .

related metric measurements by complet.

ing Exercises 6 and 7.

5. Test performance by using Section A of

"Testing Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATION
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METRICS IN THIS QCCUPATiON

Changeover to the metric,syietem is under way. 'Large corporations are already using

metric measurement to compete in the world market. The metric system harbeen used in

various parts of industrial' andAcientific communities for years. Legislation, passed in

1975, authorizes an orderly transition to use of the metric iystem. As businesses and

industries make this inetric changeover, employees will need to use metric measurement

in joblelated tasks.

Table 2 lists those metric terms which are mst commonly used in this occupation.

These terms are replacidg the measernent units used currently. What kinds of job-

related tgsks use measurement? Think of the many different kinds of measurements you

now make and use Table 2 to discuss the utric terms which replace them. See if you

can add to thf list of uses beside each ntric term..

.... (.1f 1111.,,(441, (I 4r, 1 14.(.1(

Information Sheet 2
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Metric U italor the Dietetic Technician

Quentity 4 Unit
.k41

Syinl Use

Length

,

millimetre ; mm 4 Thickness of dough, meat.
.

centimetre
J

an

,

Tnickneu of dough Ind meat; dimension'

(e.g., touter, refrigerator); diameter

clotidng Sze, paper produck.

of pans, work surfaces, eq ,i1, H ent

pftookiesazest patties, utensil Sze,

)

metre Floor &anions. .
.

,
,

square centimetre ,,,'
2

, cm , Work surfaces, storage areu, paper produets, equipment 'pacification&

square metre,-1 m2
i

,

Volume/Capacity, millilitre ,
Meaturing liquid ingredients, cleanerhunitizes; tin or can Sus; storage and

dishwasher, preparation'arup mixing

urn, steam jacketed kettle), Afrigeration

,

litre
d

serving containers, cleaning equipment,

bowls, capacity of equipment (coffee

and freezer capacity.*

&hie metre m
3 Cold storage sea (bulk stock).

4 .

,-

gram
)

g Ordering and receiving dry ingredients (seasoning), cans or containers of

food and food supplies, product size (mass of rout, lOaf of bread; box of

chicken parts), quantity purchues (potatoes, flour), megaing liquid add

dry ingredients by mas (weight),
kilogram , kg ..

metric ton t Ordering and receiving dry inpadienti (flour, Jugs). ;

Temperature degree Celsius °C

it

Oven, room, dri storage, refrigeration and freezing, serving holding,

cleaning and sanitizing, pieparation temperatures (coffee brewing).

Pressure kilopascall kpa Steani preuure, (cooker). .
.

Dilutions millilitres par like m1/I

,

4 Cleves, sanitizes, food preparation front concentrates,

grams per like gli Adding dry concentrate' to liquids (cleaners),

Food Energy ' kilojoule kJ The energy value of foods, energy requirements of people, energycontent of

diets (100 calorie apple, about 400 kJ), diabetic imikuctian of exchange.

megajoule

,

, MJ

,
Calculating, recording and reporting,total or fractional intake.

lolojoules per gram kJ/g Calculating portion Riving size, counting food energy value intake, a Wake,

planning menus, making purchasing decisions.
,kilojoules per kilogram

kilojoules per day kW Energy content of diet requirements (2000 calorie diet, about 'out

8000 kJ/d, calculating and planning therapeutic diets.
,megajpulesper day Mild

*A Cmal"dacilio'n has nOt heennuide by i.1.8.'apiliance minufictUris fat refrigiiitoi kid freeze ilia. CipicitY cOuld began' hi cnbioInekie iiilitzei.

Obtain current information from Asociation of Home ApplianceManufacturers.

THE ONTO K4 VOCAIONAL IDUCATION
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TRYING QUT METRIC UNITS

To give you practice with metric units, first estimate the measure-

ments of the items beldw, Write down your best guess next to the iteni.

Then actually measure the item and writedown your answers using the

correct metric symbols. The dore you practice, the easierit will be.

Estimate Actual

Length

0 1. Cookie
1

2, Spatula length .
.,

./
3. pven door height

,
A I

4. Serving Ilan depth
,

5. Diameter of hamburger patly '

6. Letigt of cake knife

stance of oven shelf rack

' . from heating element\
t..

8. Diameter of cake pan

9. Thickness of cake wedge

/
Area

10, Cutting table

,

11, Oven rack

12. Strorage shelf ... -
_

13. Piece of paper

14. Cookie sheet .

Volume/Capacity ,

15. Detergent dikenser ,. ! .1

Estimate Actual

16. Measuring cup (metric)

17, Juice decanter

18. Stqage container

19. Buéket

20. Small box or package

21. Preparation bowl

22; Capacity of prepiration pan

Mass

23. Empty measuring cup

24. Full measuring cup

25. Portion of meat

26. Cup of flour

27. Cup of sugar

28. Loaf of bread

Tempqature

292Warm oven

30. Room

31. Ice water

32. Hot tap water

THE CENTER FOR VOCATIONAL EDUCATION
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MEASURING. WITH 'METRICS
vl% .

It is iiiiportint to know what metric measurement to use. Show

what measurement to 'use in the following situations.

.

1, DimenOns of pan:
,

a, ' Lepgth

,

.1

b. Wilith .

. Depth

4 '

2. Thicknessof ckeese or meat .. ,

3. Diameter of plate cover

4. Size of cake portion

5. Your unifoim size: )

a. Chest or bust

b. Waist'
,

f '

. c. Length

6. Area of storage space
. .

7. Area'of storage bin

8. Area of wrapping paper

9. Capacit'y of dishwasher .

10. Capacity of steam jaCketed kettle

11. Capacity of ladle

. 1

12. Capacity of coffee urn trteasure
4

13. CaRty of No, 10 ail (full)

14. Mass pf No. 10 can (full)
,

15; Massrof potatO ,

16. Mass of meat portioii

17. Mass of hot dog
,

'18. Temperature of hot !tiding area

19. Temperature of freezer

20, Temperature of refrigerator

T perature of sterilizing water1111111.11111~
22. Pressure in a pressure cooker

28-k Dilution ratc of Concentrated liquid

\ cleaner

24, Dilution rate of powdered cleaner

25. Energy villue of an apple

26. Energy Ilalue of a serving of meat

27... Planned energy value by portion

size for a. menu

28. Energy requirements of an adult

female

111.,

THE CENTER FOR VOCATIONAL EDUCATION
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UNIT

PBJECIIVE"

The student will recognize and use met-

ric equivalents.

Given a metric unit, state an equivalent

in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

1. Make available the Information Sheets

(3 8) and the associked Exercises

(8 14), one at a time.

2. As soon as you have presented the

Information, have thestudents complete

each Exercise.

3. Check their answers on the page titled

36

METRIC-METRIC \EQUIVALENTS

'Centimetres and Millimetres

>

111

2 3 4 5 6

Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm.

There are 10 mm in each cm, so 1 mm = 0.1 cm (one.tenth of a centimetre). This means that

7mm=0.7 cm,so 57mm = Sem+7mm'

= 5 cm + 0.7 cm Ft

= 5.7 cm. Therefore 57 mm is the sa as 5,7 cm.

Nolyneasure the paper clip. It is 34 min. This islhe same aS 3 cm + mm. Since each

Millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = cm. So, the paper clip is

34 min= 3cm+4 mm

= 3 cm+0.4 cm'

=. 3.4 cm, This means that 34 mm is fIK same as 3.4 cm.

Information Sheet 3

Now you try some.

ANSWERS TO EXERCISES AND

TEST.
a) 26mm= cm e ) 132 mm

b ) 583 mm cm f ) 802 mm = cm
Test performance by using Section B of

"Testing *hie Abilities."
c ) 94 mm cm g ) 1.400 mm cm,

..d) 680 min. cm h ) 2 307 mm -- cm

THE CENTER FOA VOCATIONAL EDUCATION
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Metres, Centimetres, and Milli

There are 100 centirtetzes in one metre. Thus,

2mr 2:100cm 200cm,

3m= 3 x100cm 300cm,

8m 81100cm. 800cm,

36 m36 x100cm 3600cm,

its

There are 1 000 millimetres in one metre, so

2m' l0000mmx 2 000 mm,

3m 3 x,1000mm 3000mm,

6m 6:1000rm 6000mm,

24111,24 quoorrgn24000mm.

From your work with decimals yOu should know that

one-half of a metre can be written 0,5 m (five-tenths of a metre),

one-fourth of a centimetre can be written 0.25 cm

(twenty-five hundredths of a centimitre).

This means that if you want to change three-fourths of a Tetre to

millimetres, you would multiply by 1 000. So

0.75 m = 0.75 x 1 000 mm

75
x 1 000 mm

1 000

A 75 x 100 mm

75 x lOmm

= 750 mm, This meatis that 0.75 m 750,mm,

Information Sheet '4

Fill in the following chart,

38'

metre centitnetre millimetre

m cm mm

'

1 100 1 000

2 ' 200

9

5 OW

74

6.8 7 80

0.6 600/
,

2.5

148.4
639

CO THE CENTER FOR VOCATIONAL EGIUCATION
I

1

Exercise 9

Millilitres tc; Litres

There are 1 000 millilitres in one.litre. This means that

2 000 milhlities is the same as 2 litres,

' 3 000 ml is the same as 3 litres,

4 000 ml is the same as 4 htres,

12 000 ml is the same as 12 litres.

Since there are 1 000 millilitres in each litre, one way to change milli,

litres to litres is to divide by 1 000, For example, ,

1 000

Or

1000jIjtrehtre .

2 000 ml
2 000

litres 2 litres, -,
1 000

And, as a final exampl1 51

28 000 mb Togiitres ° 28 litres:
28 000

What if somethitlg holds 500 ml? How manj7 litres is this? Thisis

worked the same way. t

500
500 mlW litre 0.5 litre (fivetenths of a litre ). So 500 ml.`"O
is the same as onehalf (0.5) of a litre.

4

Change 57 millilitres to litres:

57
57 ml 0,057 litre (fifty.seven thousandths of a'

1 000

litre). ,1

.4d

, Information Sheet 5

Now you try soMe. Complete the following Chart.

'millilitres litm
(ml) (I)

4 -
3 000

6 000

8

14 000

23

300 0.3

700

0,9

250

0,47

275

39

Exercise 10'



litres to Millilitres

What do you do if yOu need to change litres tO millilitres? Remember,

there are 1 000 millilitres in one litre, or 1 litre 1 000 mi.

,So,4

2 litres . 2 x 1 000 ml = 2

litres . 7 x 1 000 ml = 7 000

mi); 1 =

o

13 litres F 000 ml 13 0-13

00 ml

7

e 0.65 x 1 000 ml= 650 ml
,

00 mi,

\..._.0.65.1
,

18

Information Sheet 6 ,

Now you try some. Complete the follpwing chart.

litres

1

millilitres

ml

8, 8 000

5

46

32 000

0.4

0.53

480 Exercise n

Grams to Kilpgrams

There are 1 000 grams in one kilogram. This means that

2 000 grams is the same as 2 kilograms,

5 000 g is the same as 5 kg,

700 g is the same as 0.7 kg, and so on.

To change from grams to kilograms, you use the same procedure for

changing from millilitres to litres.

Try the following ones.

,

03 NI CENTER FOR VOCATIONAL EDUCATION

grams kilograms

kg

4 000 4

9 000

23 000

8

300

215

4(.j

Information Sheet 7

Exercise 12

Kilograms to Grams

To change kilograms to grams, you multiply by 1 000.

4 kg = 4 x 1 000 g = 4 000 g,

"-23. kg .'2,3 x 1 000 g = 23 000 g,

0,75 kg = 0.75 x 1 000 g 70 g.

Complete the following chart.

kilograms

kg

grams

&

li

7 000

11

25 000

0.4

0.63 :

175

Information Sheet 8

Exercise 13

Changing Units at Work

Some of the things you use in this oc'cupation may be measured in

different metric units. Practice changing each of the following to

metric equivalents,by completing these statements.

a ) 50 cm steam table pan is mm

) 1 580 ml of milk is 1

c ) 22.8 cm diameter pie is nun

d ) 4 536 gofsugaris kg
e ) 20 cm french knife is mm
f ) 0,125 litre of orange juice is ml

g ) 500 kg of sugar is

h 0.5 lite of concentrate is ml

i ) 2 m shelf is mm

j 500 g of sugar is kg

k ) 500 ml of cream is 1

1 0.5 t of potatoes is kg
ci) 10 m of wrapping paper is cm ,

r, 5 cm bolt is mm

o ) 250 g of shortening is kg\

Exercise 14



OBJECTIVE

The student will recognize and use

instruments, tools, and devices for mea

surement tasks in this occupation.

Given metric and Customary tools,

instruments, or devices, differentiate

between metric and Customary.

Given a measurement task, select

and use an appropriate tool, in-

strument or device.

Given a metric measurement task,

judge the metric quantity within 20%

and measure within 2% liccuracy,

SUGGESTED TEACHING SEQUENCE

Assemble metric and Customary

measwing tools and devices (rules,

scales, °C thermometer, measuring

cup) and display in separate groups

at learning stations:,

2. Have students examine metric topla and

instruments for distinguishing character-

istics and compare them withpustomary

tools and instruments.

3. Have students verbally describe charac-

teristics.

4. Present oi make available Information

Sheet 9 arid Temperature Visual located

opage 26.

5. 'Mix metric and Customary tools or

equipment at learning station. Give

studeN Exercises 15 and 16.

Telt performance by using Section C.

. of "Testing Metric Abilities."

THE C.ENTER FOR VOCATIONAL EDUCATION

SELECTING AND USING

METRIC INSTRUMENTS., TOOLS MD DEVICES

Selecting an improper serving utensil or misreading a scale can result in loss of

portions and increas food costs, or a food product being prepared plat does not

,meet quality standaiá for the establishment. For example, selecting an 8 oz. (240

nil) ladle instead of 1k. 8 dipper (120 ml} for serving creamed dtied beef will mean

you can serve only hal many as you should. Here are some suggestions:

1. Find out in advance whether Customs'', sij. metric units, utensils,

equipment, or proilucts are needed for a given task.

2. Examine the tool or equipment before using it.

3. The metria system is a decimal system. Look for units 'marked off

in whole numbers, tens or tenths, hundreds orhundredths.

4. Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa.

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50)

rather than common fractions (1/2). .

6. Some equipment mai have a special metrid symbot such as a block M

to show that it is metric,

7. Don't force devices or parts.4equipmentwhich are not fitting properly.

8. Practice selecting and using equiPment and utensils.

Information Sheet 9

43



20

WHICH TOOLS, FOR THE JOB?
MEASURING UP

THE DIETARY DEPARTMENT

Practice and prepare to demonstrate yoUr ability to identify,
select, and use metric-scaled tools and instruments for the tasks given
below. You should be able to use the measurement tools to the appro-
priate precision of the tool, instrument, or task.

1. Measure out grams of meat.

2.- Select a pan that will E1111/3 of an opening in the steam table.

3, Set a sertce place at a table with all serviceware 1 cm from

the edge of the table.

4. Calculate the number of 10 cm x 10 cm servings you will be

able to get from a full steam table pan.

/ 5. Measure and dilute cleaner to be used in cleaning a hot cart.

6. Check.proper temperature in the refrigerator or a storage area,

7. Prepare and make a fruit jello recipe.

8. Select the correct preparation bowl to hold 1 d00 ml of gravy.

; 9. Measure out the quantity of salt to be used for making a

cookie recipe.

10, Determine the capacity of a coffee urn.

11. Check the storage area available on a refrigeratioR or storage

, shelf.

For the tasks below, estimate the amount to within 20% of

actual measurement, and verify the estimation by measuring to
witlin 2% of actial measurement.

Estimate Verify

1. Measure out 4 grams of meat.

2. Setect a pie tin hold a 23 cm

Pie.

3, Find the number of 110 g por-

tions of vegetable you can get

from a package or container of

frozen food.

4. Find the number of 8 cm x 8 cm

setyings you will be able to

obtain from a preparation pan,

5. Measure the volume df cleaner

to be mixed with water for

cleaning a hot cart.

6. Set the proper temperature in

the refrigerator or a storage area.

7. Measure ou a quantity of fruit,

to be used th a jelhi recipe.

8. Find the capacity of a sauce pint

,

9. Mix or heat water to the proper

temperature fpr sanitizing dishes

or pans.

10, :Determine the capacity of a

storage container.

11. Describe and/or cut a portion of

meat required to meet a pre-

scribed standard or diet,

THE CENTER FOR VOCATIONAL EDUCATION
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1

UNIT
-

OBJECTIVE)

The student will recognize and use metric

and Customary units interchangeably in order-

ing, selling, and using products and supplies in

this occupation.

Given a Customary (or metric) measure-

ment, find the metric (or Customary)

equivalent on a conversion table.

Gillen a Customary unit, state the re-

placement unit.

p.

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and'containers of

materials.

2. Present or make available Information

Sheet 10 and Table 3,

a Have students find approximate metric-

Customary equivalents by using

Exercise 17.

Test performance by usiniSection D of

lesting Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATION
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1

METRIC-CUSTOMARY.EQUIVALENTS

During the transition period t re Will be a need for finding e uivalents between systems.

Conversion tables list calculated equivalents between the two syste , When a close equivalent

is needed, a conversion tkble can be used to find it. Follow these step

1. Determine which conversion table is needed.,

2. Look up the known number in. the appropriate column; if not listed, find numbers you

can, add together to ma,ke the total of the known number,

3. Read the equivalent(s) from the next column.

Table 3 on the next page gives an example of a metric-Customary conversion table which

you can for practice in finding approximate equivalents. Table 3 can beused with Exercise

17, Part and Part 3, .

Below is a table of metric-Customary equivalents which tells you whg the metric replace.'

ments for Customary units are.* This table can be used with Ehrcise 17, Part 1 and Part 3, The

symbol means "nearly equal to."

1 cm 0.39 inch

1 m '4', 3,28 feet

1 m 1.09 yards

km -1', 0.62 mile

1 cm2 0.16 sq in

1 m2 10.8 sq ft

- 1 m2 1.2 sq yd

1 hectare k 2,5 acres

1 cm' 0.06 cu in

1 m3 35.3 cu ft

1 m3 1,3 cu yd

1 inch % 2.54 cm

1 foot % 0.305 m

1 yard 0,91 m

1 mile 1,61 km

1 sq in f.t 6.5.cm'

1 sq ft k 0.1:Wm2

1 sq yd 0.8,M2

1 acre k 0.4 hectar

1 cu in % 16.4 cm3

1 cu ft 0.03 ni3

1 cu ydz: 0.8 m3,

1 mk 0,2 tsp

1 ml 0.07 tbsp

1 k 33.8 floz

1 k 4.2 cups

1 k 2,1 pts

r11.o6qt
1 l 0.26 gal

e, 1 gram 0.035 oz

1 kg 2.2 lb ,

1 metric ton ''-'2205 lb

1 kPa 0,145 psi

1 tsp 5 ml

1 tbsp 15 ml

1 fl oz zz 29.6 ml

1 cup 23,7 ml

1 pt 0,47 l

1 qt zt 0.95 l

,1 gak 3.79 l

1 oz :t 28.3 g

1 lb 0.45 kg

1 ton z. 907.2 kg

1 psi 4-- 6.895 kPa

'Adapted from Let's Measure Metric. A Teacher's Introduction to Metric Measurement. Division of Educational

Redesign and Renewal Ohio Department of Education, 65 8, Front Street, Columbus, OH 43215, 1975,

Information Sheet 10
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CONVERSION TABLES ,

- GRAM TOOUNCE

,

OUNCE TO GRAM
CULINARY MEASURES

itl METRIC (AIRROXIMATE)

g oi. g , a g oz. a. g al. g NACU (fillid) IMMO ,

. 100
,..,

3.63 10 0,35 1 0.04 10 283 1 28 11641 tqL) 5

1/2(1%.) 15

1 39 L

2 (114 cup) 60

3 ao

4 (lM cup) 120

5 150

II OA e1114 180

7 210

8 (1 cup) :
16 (2 caps 2 1 pint)

\ . .,
43 (4 cap i 1 qurt) 950 # 11(0.

200 7.05 20 0.71 1 0.07

,

20 567 2 57

300 10.58 30. Loe
,

0.11 30 850 85
.

400 14.11 40 1.41 4 0.14 40 1134 4 113

,

600 17.64 50 1.76 5 0,18 1417 5 14;b,

600 21,16
7.*

60 2.12 6 0.21 60 1701 6 170

700 24.70 70 2,47 7 0,25

,

70 1984 7 198

800 28.22 80 182 8 0.28 80 2268 8 227

900 31.75 ''' 90 3.17 9 0,32
,

,

90 2551 9 255 (8 cup a 1/2 gilon) 1920 (1.91)

128 (16 cup II 1 pax) 3840 (3,8 1)
10110..

i
35.27

KILOGRAM TO POUND POUND TO KILOGRAM IaLLILFTRES TO FLUID OUNCES FLUID OUNCES TO 14LLILITRES

kg lb.
, if

:kg 1 lb, lb. kg lb. kg

1
m1fi,5.oi.fl.oi. A. ca. ml fl. a, ml

,

O. ca. rig
,

10
,

22,0
v,

p 2.2 10 4,5 1 0.6 100 3.4 10 .3
"-

1 .03 10 295.7 1
4

29.6 ,10 3

20 44.1 1 4.4 20 9,1 2 0.9 200 6.8 20 .7 2 .07 591.5 2 5t2 . ,2 6

30' 66,1 3 6.6 30 13,6 3 1,4 300 10.1 SO 1.0 3 .10 30 887,2 3 88,7 .3

40 88.2 4 8.8 40 18,1 4 1.8 400 13.5 40 1.4 " 4 14 40 1182.9 4 118.3 ..4 12

50 110.2 & 11.0 50 22.7 5 3.3 500 16.9 50 L7 5 .17 50 1478.7 5 147.9 .5 15

60 132.3 6 . 12.2 .60 27.2 6 2.7 600 20.3 60 2.0 6

4

.20 60 1774,4 8 177.4 .6 18

70 154,3 7 15.4 70 31.8 7 3.2 700 23,7 70 2.4 7 .24 70 2010.2 7 207.0 .1 21

80 176.4 ,, 8 17.6 80 , 36.3 8 3.6 800- 211 80 -2.7- '8 27 80 ---2366,9 -8 236.6 ;8 -24--
90 198.4, 9 19.8 90 40,8 9 4.1 900 30.4 90 3.0 i

,

.30 99 2661.6 9 266.2 SI 27

,
100 220$ 100 45.4

tS

Table 3
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ANY WAY YOU WANT IT

23

1. You are working in the dietary department of an extended health

care center. With the change to metric measurement some of the

things you order, sell or use are marked only in Metric units. You

will need to be familiar with appropriate Customary equivalents

in order to communicate with customers and suppliers who use

Customary units. To develop your skill use the

Table on Information Sheet 10 and give the approximate

metric quantity (both number and unit) for each of the

following Customary quantities:

Customary Quantity Metric Quantity

., a ) 10 in. dinner plate

) 5 oi. juice glass

c ) 251b.lag of turnips

d ) 14 in. drain board on sink

e 5 gal. of french fryer oil

f ) 20 qt. stock pot

g ) 13 in. x 17 in. 'serving tray

h ) 3 in. paring knife:

i ) 30 gal. garbage Can

j ) 9 in. pie tin

4.

k ) 4 in. by 4 in.. serving of meat

01 ) 2 in. by 2 in. serving of cake

m) 1 pt. of vanilla

n ) 1/2 in, thick portion of cake

o ) 16 oz, of milk

2. Use the conversion tables from Table 3 to convert the following:

a.) 14 oz. =
.

g

b) 30g= oz,

I. c ) 16 fl. oz. = ml

d ) 180 ml= oz.

e) 151bs. = kg

f ) 9 kg lbs.

g ) fl. oz. = 1.0

h ) 480 inl = fl. oz.

i ) 1 kg = oz,

j ) 32 fl. oz. = ml

3. Complete the Requisition Form using the items listed. Convert

the Customary quantities to metric before filling out the form..

Complete all the information (Date, For, Dept., etc.).

Requisition the following supplies:

a ) 1 case of 10 inch dinner plates

b ) 1 case of'5 ounce juice glasses

) 2 each 20 gallon garbage cans

d ) 5 gallons of french fryer oil

e ) 4 each 13 inch by 17 inch serving trays

,

REQUISITION

For

Date ,

., ,

,

Dept. Date Wanted-,_

Deliver' to

.

,

A

QTY UNIT ' ITEM

,

,

Request&

Approved

by

by

_

CCNE CENTEll FCC VOCATIONAL EDUCATION
Exercise 17
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SECTION A .

1. One kilogram is about the mass

of a:

[A) nickel

[B] apple seed
t

[C] basketball

[D ] Volkswagen "Beetle"

2. A square metre is about the

area of:

[A] thisasheet of paper

[B] a card.table top

[C] a bedspread

[D] a postage stamp

3. Measurements of dry ingredients for

cupcake are usually given ih;

[A] kilograms

[B] litres

[C] metres

[ D ] millignms

4, 'Milk used for making instant

pudding is measured in:

9. For measuring centimetres you

/ would use a:

[A] ruler

[B] scale

[C] measuring cup

[D ] pressure gage

10. For measuring kilopascals you

. would use a:

[A] metres

[B] Pascals

[C] millilitres

[D] centimetres

,6. The correct way to write twelve

thoumnd millimetres 1:

[A] 12,000 mm,

[B] 12.000 mm

[C] 12 000mm

[D] 12 000 mm

SECTION B

7. A uthnsil 20 centimetres long

also has a length of:

[A] 2 000 millimetres

[B] 2 millimetres

[C] 200 millimetres

[D ] 0.2 millithethe

8. A 454 gram can of ground cloves

is the same as:

[A] 4,54 kilogrim's

[B ] 0.454' kilogram

[C] 0.045 4 kilognm

[D ] 4 540 kilograms

CTION C

5. The correct way to write twenty

grams is;

[A j 20 gms

[B] 20 Gm.

[CI 20 g.

[D ] 20 g

[A] ruler

[B] pressure gage

[C] measuring cup

[D ] scale

COENTER FOR VOCATIONAL EDUCATION

11. Estimate thelen'gth of the line

segment below:

IA 23 grims

[B] 6 centimetres

[C ] 40 millimetres

[,D ] 14 pascals

12. Estimate the length of the line

segment below:

[A] 10 millimetres

[p] 4 centimetres

IC] 4 pascals

[D ] 23 milligrams

SECTION D

13. The metric unit whiclireplaces

the calorie is:

[A ] kilojoule

[B] Celsius

[C] pascal ,

[131 kilopascal

14. The metric unit which replaces

the dry ounce is:

[A] millilitre

[B] centimetre

[C]li gram

[ ] kilopascal

' Use this convenion table to

answer questions 15 and 16.

ml fl. oz. inl (I. oz.

100 3.4 10 .3

200 61 20 .7

300 10,1 30 1,0

400 13,5 46. 1,4

500 16,9 50 1,7

600 20.3 60 2,0

700 23.7 70 2.4

800 27.1 80 2.7

900 30.4 90 3.0

15. The equivalent of 480 ml is:

fA] 13,4 I. oz.

[B] 218 fl. oz. a

[C] 480 1 oz.

[D] 161 fl. oz.

16. fie equivalent of 230 ml is:

[A] 2,0 fL oz.

[B] 16,4 fl. oz.

[C] 7,8 fl. oz.

[D 4.5 fl. oz.

(

TESTING METRIC ABILITIES



ANSWERS,TO EXERCISES

EXERCISES 1 THRU 6

The answers depend on the items

used for the activities.

EXERCISE 7

' Currently accepted metric units of

measurement for each question are

shown in Table 2. Standards in Each

occupation are being established

now. may vary.

EXERCISE 8

a) 2.6 cm e) 13,2 cm

b) 58.3 cm f) 80,2 cm

c) 9.4 cm g) 140,0 cm

d) 68.0 cm h) 230.7 cm

EXERCISES 9 THRU 13

Tables are reproduced in total. An-

swers are in parentheses.

Exercise 9

metre

m

centimetre

cm,

millimetre

mm

1 100 .1 000

2 , 200 ' (2 000)

3 (300) (3 000)1

'.992,LL90)_
(5) (500) 5 000,

74 ,(7400) (74 000)

0.8 80 , (800),

70.6 (60) 600

(0.025) 2.5.. 25

(0.148) 111.8) 148

(6.39) 639 (6 39G),

THE CENTER FOR VOCAT NAL EDUCATION

54

AND TEST

Exercise 10

millilitres

ml

litres

'1

,..

3 000 3_

6 000 (6)

(8 000) 8 :
(14 000) (14)

-(23 000) 23

: 300 0,3

700 .(0.7)

(900) 0.9 1

250 (0,25) :

(470) 0,4'7

275 (0,275 )

Exercise 11

litres

1

millilitres

ml
.

8

,

8 000

5 ( (5 000).

46 (46 000)

r- (32) 32 040

0.4 (400)

,f 0.53 (530),

(0.48) 480

ExerA 12

grams

g

kilograms-

kg

4 000 4

9 000 , (9)

23 000 (23)
4

(8 0001

1..
300 (0.3)

275 (e275)

Exercise 13

kilograms

kg

grams

g

7 7 000

11 (11 000)

(25) 25 OGO

0.4 (400)

0,63 (630)

(0.175)
,

175

Exercise 14
C

a ) 500 mm i ) 2 000 mm

b ) 1.58 litres j ) 0,5 kg

c ) 228 mm k ) 0,51itre.

d ) 4,536 kg 1 ) 500 kg

e ) 200 mm m) 1 000 cm

f ) 125 ml ) 50 mm

) 0.5 t o ) 0.25 g

h ) 500 ml

,EXERCISES 15 AND 16

The answers depend on the

items used for the activities.

EXERCISE 17

Part 1.

a ) 25.4 cm i ) 113.7 litres

b ) 148 ml ,j ) 22.86 cm

c ) 11.25 kg k ) 10.16 cm by

d ) 35.56 cm 11116 cm

e ) 18.95 litres 1 ) 5.08 cm by

f ) 19 litres 5.08 cm

g ) 33.02 cm x m) 0.47 litre

43.18 cm n\,) 1.27 cm

h ) 7,62 cm o ) 473.6 ml

25

Part 2.

a ) 396 g

b ) 1.06dz

c ) 473.1 ml

4 ) 6.1 oz.

e ) 6.8 kg

) 19,8 lbs.

g ) 177.4 nil

h ) 16.2fl. oz.

i ) 35,27 oz,

j ) 946.4 ml

Part

) 25,4 cm

b ) 148 ml

c ) 75.8 litres

d ) 18,95 litres

e ) 33,02 cm by

43,18 cm

TESTING METRIC' ABILITIES

1. C

2.. B

9.

10.

A

B

3. A 11. B

4. C 12, A

5. D 13.

6. D 14,

7. C 15. D

8. B 16., C
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TEMPERATURE

Boiling 100°C

Water teMp. fOr sanitizing 135°C

Rd holding temp. 60°C

Water temp for general cleaning
43°C

Dry storage temp. 22°C

Refrigeration temp. 5°C

Freezing 0°C

Freezer temp. -24°C

Visual 1
a S. GUERRIERI PRICK OffICE 157057-O69/6219 Region N. 5-11
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(* Optional)

LINEAR

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 Cm

*Height Measure
*metre

Tape, 10 m

*Trundle Wheel

*Area Measuring Grid

VOLUME/CAPACITY

*Nesting Measures, set of 5,

50 ml. 1 000 ml

Economy Beaker, set of 6,

50'm1 1 000 ml

Metric Spoon, set of 5,

.1 m1.25 ml

Dry Measure, set of 3,

50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MASS

Bathroom Scale

*Kilogram Scale

*Platform Spring Scale

5 kg Capacity

10 kg Capacity

Balance Scale with 8.piece .

mass set

!Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

THE CENTER FOR VOCATIONAL EDUCATION

The Ohio State Unmersoty 1%0 Kenny Road Columba Ohio 0210

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COWLETE OCCUPATIONAL

MEASUREMENT TASKS

In thi occipation the tools heeded to complete Exercises.6,

15, and 16 are indicated by "*."

(,

A. Assorted Metric HardwareHex nuts, washers, screws,

cotter pins, etc.

B. Drill BitsIndividual bits or sets, 1.mm to 13 mm range

C. Vernier CaliperPocket slide type, 120 nun range

D. MicrometerOutside micrometer caliper, 0 mm to 25 mm

range

E. Feeler Gage-13 blades, 0.05 mm to I mm range

F. Metre Tape-50 or 100 m tape

G. ThermometersSpecial pupose 'types such as a clinical

thermometer

H. ' Temperature DevicesIndicators used for ovens, freezing/

cooling systems, etc.

I. ToolsMetric open end or box wrench sets, socket sets,

hex key sets

J. Wealher DevicesRain gage, barometer, hurnidity, wind

velocity indicators

K. ' Pressure Gageslire pressure, air, oxygen, hydraulic, fuel,

etc.

L VelocityDirect reading or vane type. meter

M. Road MapState and city road maps

N. ContainersBuckets, plastic containers, etc., for mixing

,and storing liquids

0. ContainersBoxes, buckets, cans, etc., for mixing and

stofing dry ingredients

Most of the above items may be obtained from local industrial,

hardware, and school suppliers; Also, check with your school district's

math and science departments andfor loCal industries for loan of theiz

metric measurement devices. ,

'. if
. fl

fI

I Measuring devices currently are not available. Substitute devices i.e., thermometer

may be used to complete the measurement task.

f
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Tools and Devices Li



REFERENCES
;

Implementing the Metric System in Hospitai Food heparation, by Derieth Rone

and Elizabeth M. Frakes. Journal of4he American Dietetic Auociation, v67,

October 1975, page. 3613.

Article describing the conversion of recipes, conversion of equipment used

for weighing and measuring, and training of employee' in the use of converted

recipes and equipment at the University of Ka= Medical Center.

Let's Measure Metric. A Teacher's Introduction to Metric Measurement. Divi-

sion of Educational Redesign and Renewal, Ohio Department df Educe

tion, 65 S. Front Street, Columbus, OH 43215;1975, 80 pagea; $1.50,

must include check to state treasuier.

Activity.oriented introduction to the metric system tteeigned for indepen

dent or group inservice education study. Introductory information about

metric measurement; reproducible exercises apply metric concepts to

common measurement situations; laboratory actitrities fo?individuals or

groups. Templates for making metre tape, litre box, square centimetre grid.

Measuring with Meters, or, How to Weigh a Gold Brick with a Meter.Stick.

Metrication Institute of America, P.O. Box 236, Northfield, IL 60093,

1974, 23.min., 16 mm, sound, color; $310.00 purchase, $31.00 rental,

Film presents units for length, area, volume and mass, relating each unit

to many common objects. Screen overprints show correct use of metric

symbols and ease of metric calculations. Relationships among metric

measures of length, area, volume, and mass are illustrated in interesting

an diu nforgettable ways.

Metric Education, An Annotated Bibliography for.Vocational, Technical and

Adult Education. Product Utilization, The Center for Vocational Edu.

cation, The Ohio State University, Colun4us, OH 43210, 1974, 149

pages; $10.00.

Comprehensive bibliography of instructional materials, reference mate.

rials and resource list for secondary, post.secondary, teacher education,

and adult basic education. Instructional materials indexed by 15 occu

pational clusters, types of materials, and educational level,

Metric Education, A Poistion Paper for Vocational, Technical and Adult

Education, Product Utilization, The Center for Vocational Education,

The Ohio State Univeisity, Columbus, OH 43210, 1975, 46 pages;

$3.00.

Paper for teachers, curriculum developers, and administrators in voca.

tional, technical and adult education. Covers issues in metric education,

the metric system, the impact of metrication on vocational and technical

education, implications of metric instruction for adult basic education,

and curriculum and instructional strategies.
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Metrics in the Kitchen, by Mary Darling; Agricultural Extension Service, 1974, Bulletin

Room, 1 Coffey Hall, Univertity of Minnesota, St. Paul, MN 55108, 4 pages, .

$,10, paper, 10% discount for 100 or more copies.

Brochure on future applicetions of metric for food preparation in the home.

Pasitive and practial approach. Describe five stages toward individual adoption

of metrics. Discusses limited effects of metrication on food preparation, tem .

perature, nubition, and food shopping. Presents six basic metric units, cover
sion table for cooking temperatures, and metriccustomary conversion table,

Metrication Its Effect on i'ood Prepiration, by Chariette Riye Walker. American

Metric Journal, v2 DA, page 361, July/Augiat 1974.

Article describing independent atudy on metrication in food preparation for

consumer and homemaking reference. Describes implication' for liquid and

dry measurement, measuring spoons, oven and range temperature conversions,

and Convellion of recipes. Editor note' author has coined some terms not

considered "standrird."

METRIC SUPPLIERS

Dick Blick Company, P.O. Box 267 , Galesburg, IL 61401

Inatructional quality rul , tapes, metre sticks, cubes, height measures,

trundle wheels, measuring cups and spoons, personal :cies, gram/kilogram

scales, feeler and depth gages, beakers, thermometers, kit, and other aids.

Ohaus Scale Corporation,,29 Hanover Road, Florham Park, NJ 07932

Instructional quality and precision balances and-scales, plastic calipers and

stackable gram cubes for beginners.

INFORMATION SOURCES

American Home Economics Association, 2010.Masachusetts Avenue, NW,

Washingtoh, D q 20036

American National Metric Council, 1 25 Maaaachutetts Avenue, N.W,, Washington,

D C 20036

Chazts, poeters, reports and p phlets, Metric Reporter neweletter. National

metric coordinating coundiljpresenting induatry, government; education,

professional and trade o.ggzations.

Association'of Home Appliance Manufacturers, 20 (forth Wacker Drive, Chicago,

IL 60606

Trade sciation developing product standards, the use of measurement units,

mçtrlpractices, and coordinating the metric changeover in the appliance
industry.

National Bureau of Standards, Office of Information Activities, U.S. Department of

Commerce, Washington, D C 20234.

Free and inexpensive metric charts and publications, also lends films and

displays.
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